MEMOIRS   ON

I have shown elsewhere* that in our present problem the
disturbance at P is expressed by a double integral taken over
such portion, of the surface of a sphere with P for centre and
It for radius (b being the velocity of propagation) as lies with-
in the disturbed region, which in this case is the spherical
shell or a part of it. It will be convenient to think of a series
of spheres drawn round P with radii ~bt for increasing values
of t* When t is such that the sphere just touches the shell at
Q, and then goes on increasing, the disturbance is nearly the
same all over that portion of the surface of the sphere which
lies within the small region AB, and that, whether we take
the portion of the expression for the disturbance at P which
depends on the disturbance (displacement or velocity) at the
surface of the sphere whose radius is U, or the portion which
depends on the differential coefficient of the displacement or
velocity with respect to a radius vector drawn from 0. Con-
sequently the positive and negative parts of the disturbance
will reach P in succession. But if instead of the small portion
AB of. the shell we take CD, lying in a direction from P not
very near the normal, it is easy to see that the positive and
negative parts of the disturbance expressed by our double in-
tegral, reaching as they do P simultaneously, almost complete-
ly cancel each other. And this cancelling is so much more
nearly complete as the obliquity is greater, and likewise as the
thickness of the shell is smaller. If, then, the disturbance in
the ether consequent on the arrival of any projected molecule
at the target is very prompt, lasting, it may be, only a very
small fraction of the period of a single vibration of the ether
in the case of light, our shell will be so thin that a small iso-
lated portion of the Eontgen discharge is propagated so nearly
wholly in the direction of a normal to the wave that the almost
complete absence of diffraction is thus accounted for. f

* "On. the Dynamical Theory of Diffraction/' Cambridge Philosophical
Transactions, vol. ix., p. 1; or Collected Papers, vol. ii., p. 243, Arts. 19-22.

f It is known that there is a difference of quality in Eontgen rays, and
that the BSntgen discharge may be filtered by absorption. It is known
also lhat the increased exhaustion in a Crookes' tube, which is accompanied
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